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Background: Current understanding of aortic stenosis (AS) progression is that it is linear, with certain groups showing more rapid progression than 
others. We aimed to create a mathematical model that describes progression of AS to aid patient assessment and follow up.
Methods: We performed a retrospective cohort analysis of all severe AS patients who have either had a valve replacement (AVR) or are on a 
waiting list and who were not having AVR because of coexisting requirement for coronary artery bypass. All included patients had at least two 
echocardiograms and the changes in echo parameters with time were examined.
Results: We studied 72 patients (age 73.7±10.4 (mean±SD), 37 male). 60 (83%) underwent valve replacement and 11 (15%) were pending. 
At time of AVR the peak velocity (AVmax) was 4.34±0.51m/s (mean±SD), mean gradient (AVmean) was 44.3± 13.4mmHg (mean±SD), and 
the estimated aortic valve area (AVA) was 0.72±0.18cm2 (mean±SD). AVmax (m/s), AVmean (mmHg), and AVA (cm2) all showed a logarithmic 
relationship with time, best described by the following equations: (AVmax= 5.23-0.52 ln(x), where x= time (months), r2=0.98, p<0.001). (AVmean= 
59.98-9.45 ln(x), r2=0.95, p<0.001). (AVA= 0.37 + 0.20 ln(x), r2=0.80, p<0.001). See figure 1.
Conclusion: The rate of progression of aortic stenosis is not linear in patients requiring AVR. The rate of change for AVmax, AVmean and AVA can be 
defined mathematically by a logarithmic equation. This may be important in timing follow up echocardiography.
 
